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APPARATUS FOR TRANSMITTING/RECEIVING WIRELESS 
DATA AND METHOD THEREOF 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a wireless data transmitting and 
receiving apparatus and method, and more particularly, to a wireless data 
transmitting and receiving apparatus for processing divided protocol data, and 
a wireless data transmitting and receiving method thereof. The present 
application is based on Korean Patent AppUcation No. 2000-31661 filed on 
June 9, 2000, which is incorporated herein by reference. 

2. Description of the Related Art 

Generally a wireless transmitting apparatus and receiving apparatus 
pair use the layers shown in the block diagram of FIG. 1 . The application 
layer 1 10 includes such codec-related standards as H.324M, H.324, and T.120. 
The physical layer performs channel-coding, pseudo-noise spreading, and 
modulation, and includes a part for air interface. 

The radio link protocol (hereinafter referred to as "RLP") layer 120 
includes a signaling unit (not shown), and converts a payload in the 
application layer 110 received through a wireless route, into the input format 
of the physical layer 140. 
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The RPL layer 120 includes a plurality of radio link protocol data sets 
(RLPs), each corresponding to one of n application data sets (here, n is a 
positive integer), and is connected to the physical layer 140 via a MUX sub- 
layer 130. 

5 The MUX sub-layer 130 multiplexes an RLP data set received from 

the RLP layer 120 adaptively into a protocol data unit (PDU). 

At this time, when the length of data in the application layer 110 is 
longer than the payload of a format which the RLP supports, the data in the 
application layer 110 is divided in the RLP layer 120 and transmitted as a 
10 plurality of RLP data sets. However, when the plurality of RLP data sets are 
received, the occurrence of any loss due to bit errors in the layers lower than 
the RLP layer 120 causes a situation in which the data in the application layer 
110 cannot be restored to its original size. 

SUMMARY OF THE INVENTION 
15 To solve the above problems, it is an object of the present invention to 

provide a wireless data transmitting and receiving method for enhancing the 
reliability of data by adding information on the location and size of data, 
which are divided into each RLP data set when received from an application 
layer by an RLP layer, to a packet. 
20 It is another object to provide a wireless data transmitting and 

receiving apparatus for enhancing the reliability of data by using this wireless 
data transmitting and receiving method. 
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To accomplish the above object of the present invention, there is 
provided a wireless data transmitting and/or receiving method having the steps 
of (a) when the length of a collection of data in an application layer is longer 
than the length of the payload of a protocol which the lower layer supports, 
5 dividing the collection of data into a plurality of protocol units, and 
transmitting the protocol imits of data after adding at least one of the length 
information and location information of the data divided into the protocol 
Q units; and (b) determining whether or not a loss of data occurred, by referring 

2^ to the information on the length and location of data divided into the protocol 

10 units in the step (a), and inserting blank data into the part corresponding to the 
2 lost data to re-form the entire collection of data. 

ij To accomplish another object of the present invention, there is also 

provided a wireless data transmitting method having the steps of (a) when the 

D length of a collection of data in a predetermined layer is longer than the length 

15 of the payload of a protocol which the lower layer supports, dividing the 
collection of data in the predetermined layer into a plurality of protocol units 
of data; and (b) transmitting the protocol units of data of the lower layer, after 
adding at least one of the length information and location information of the 
data divided into the protocol units. 
20 To accomplish another object of the present invention, there is also 

provided a wireless data receiving method in which application data is divided 
into a plurality of predetermined protocol units, and a bit stream, in which at 
least one of the length information and location information of data divided 
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into the protocol units is added, is received, the wireless data receiving method 
having the steps of (a) receiving the predetermined protocol units in a 
predetermined sequence, and checking whether or not data is lost by using 
information on the length and location of data added to each of the 
5 predetermined protocol units; and (b) when the result of checking in the step 
(a) indicates that data is lost from the protocol units, adding an amount of 
blank data equal to the amount of data lost into the part from which the data 
was lost, and then transmitting the data to the upper layer. 

To accomplish another object of the present invention, there is also 

10 provided an apparatus for transmitting and/or receiving wireless data, having a 
transmitting means for dividing a collection of data in an application layer into 
a plurality of protocol units which a lower layer supports, adding at least one 
of the length information and location information of the data to the header of 
each unit and transmitting the protocol imits; and a receiving means for 

15 determining whether or not data included in the protocol imits is lost, by 
referring to the information on the length and location of the data added to the 
header of each of the predetermined protocol units received from the 
transmitting means, and re-forming the collection of data by inserting blank 
data into any part from which data is lost. 

20 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The above objects and advantages of the present invention will become 
more apparent by describing in detail a preferred embodiment thereof with 
reference to the attached drawings in which: 
5 FIG. 1 illustrates layers for a general wireless transmitting apparatus 

and receiving apparatus pair; 

FIG. 2 is a block diagram showing a wireless data transmitting 
^ apparatus according to the present invention; 

FIG. 3 is a block diagram showing a wireless data receiving apparatus 
'ui 10 according to the present invention; 

Ll FIG. 4 is a flowchart showing a method for transmitting wireless data 

s according to the present invention; 

ry FIG. 5 illustrates a signal format for explaining the flowchart of FIG. 

m 4. 

H 3 

^ 15 FIG. 6 is a flowchart showing a method for receiving wireless data 

according to the present invention; and 

FIG. 7 is a conceptual diagram for generating blank data when a radio 
link protocol (RLP) frame is lost in the flowchart of FIG. 6. 

DETAILED DESCRIPTION OF THE INVENTION 
20 Hereinafter, embodiments of the present invention will be described in 

detail with reference to the attached drawings. The present invention is not 
restricted to the following embodiments, and many variations are possible 
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within the spirit and scope of the present invention. The embodiments of the 
present invention are provided in order to more completely explain the present 
invention to anyone skilled in the art. 

FIG. 2 is a block diagram shov^ing a v^ireless data transmitting 
apparatus according to the present invention. 

Referring to FIG. 2, a data codec unit 210 encodes application data, 
using an application program such as H.323 codec standard. An RLP format 
processing unit 220 compares the length of the encoded application data with 
the length of the payload of a format which the RLP layer supports. When the 
length of the encoded application data is longer than the length of the payload 
of the RLP format, the RLP format processing vmit 220 divides the application 
data and loads the divided application data to each payload of a plurality of 
RLP protocols, and adds information on the length and location of divided 
data to the header of each protocol unit resulting from the division of the 
application data. A packet transmitting unit 230 transmits data, which is 
processed in the RLP format processing unit 220, in units of packets using a 
user datagram protocol (UDP) or transmission control protocol (TCP). 

FIG. 3 is a block diagram showing a wireless data receiving apparatus 
according to the present invention. 

Referring to FIG. 3, a packet extracting unit 310 extracts the header 
information and payload of each protocol unit from data received according to 
the UDP or TCP, when the packet extracting unit 310 sends the received data 
to each layer. An RLP processing unit 320 determines whether or not data in 



the protocol units is lost by referring to information on the length and location 
of data in the RLP which is in header information extracted by the packet 
extracting unit 310. The RLP processing unit 320 re-forms the entire 
collection of application data by inserting blank data in the part where data 
was lost from the protocol imits. 

The RLP processing unit 320 signals whether or not blank data is 
inserted, to the upper layer. Referring to the signaling from the RLP 
processing unit 320, a data codec unit 340 decodes the received data. 

FIG. 4 is a flowchart showing a method for transmitting wireless data 
according to the present invention. 

First, when data is transmitted and received using a wireless data 
communication system, data of the application layer is generally provided in 
the format defined in an RLP in step 410. 

Then, whether or not the size of data in the application layer is smaller 
than the size of the payload defined in the RLP is checked in step 420. 

When the size of the payload defined in the RLP is smaller than the 
size of data in the application layer, the data in the application layer is divided 
and each set of divided data is loaded on a payload of a plurality of RLPs as 
shown in FIG. 5, in step 430. 

Then, information on the length and location of data in the RLP being 
divided is added to the header of each RLP data set in step 440. 

Therefore, the application data is divided into a plurality of RLP 
frames as shown in FIG. 5, and information on the length and location of data 



sets is inserted into the header of each RLP, and the divided data sets are 
loaded on the payloads. For example, when 1000-bit application data uses an 
RLP in which a 100-bit payload can be transmitted, 10 RLPs are generated. 

Then, the RLP data sets are transmitted in units of packets through the 
MUX sub-layer and physical layer in step 450. 

FIG. 6 is a flowchart showing a method for receiving wireless data 
according to the present invention. 

For example, it is assimied that 1000-bit application data is divided 
into 10 sets of RLP data, each of which is 100 bits long. 

The divided RLP data is received by the RLP layer in units of packets 
through the MUX sub-layer and physical layer in step 610. 

Next, the header and payload of the divided RLP data is extracted from 
the RLP layer, and by using information on the length and location of data 
added to each header, lost RLP data is detected in step 620. For example, 
when only the second data and fifth data sets are lost among 10 sets of RLP 
data, it means the first set data and third set data are received, and therefore, it 
is determined that the second data set starts from the location of the 101st bit; 
thus, the 101st - 200th bit is lost. The fifth data starts from the location of the 
401st bit; thus, the 401st - 500th bit is lost. 

Then, by inserting blank data of size equal to the size of the lost RLP 
data part, the RLP data is re-formed in step 630. For example, blank data 
corresponding to the lost data in the second and fifth data sets, that is, 101st- 
200th bits and 401st-500th bits, is inserted to form the entire 1000-bit data 
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collection. Blank data can be generated, for example, by referring to 
information which is added to the header of a preceding or succeeding 
protocol unit. 

Then, the re-formed RLP data is transmitted to the upper layer in step 
5 640. At this time, a signaling sign which indicates whether or not blank data 
is inserted is transmitted together with the RLP data to the upper layer. 

When the last divided RLP data set is lost, the length cannot be found. 
Therefore, a length of blank data equal to the length of the second-to-last RLP 
data set is inserted, and the data and information on the changed data length 
10 are transmitted to the upper layer. 

When the first RLP data set is lost, a length of blank data equal to the 
length of the second RLP data set is inserted and then the RLP data is 
transmitted to the upper layer. 

FIG. 7 is a conceptual diagram for generating blank data when a radio 
15 link protocol (RLP) frame is lost in the flowchart of FIG. 6. 

Referring to FIG. 7, when the n-th RLP frame is lost, the location of 
the n-th RLP is determined as a value obtained by (n-l)th RLP location + (n- 
l)th RLP length +1, and the length of the n-th RLP is determined as a value 
obtained by (n+l)th RLP location -1 . 
20 The present invention is not restricted to the above-described 

embodiments, and many variations are possible within the spirit and scope of 
the present invention. For example, in another embodiment, whether or not to 
transmit RLP data to the upper layer when one or more RLPs are lost can be 



determined according to the characteristic of the application layer. That is, 
when the first RLP data set is most important among the RLP data generated 
in the application layer, no RLP data sets are transmitted to the upper layer. 
However, when data is processed regardless of the upper layer, blank data is 
inserted into the part in which RLP data is lost, and then the RLP data is 
transmitted in general. At this time, the upper layer can process the received 
data using its ovm method. 

The present invention may be embodied in program code, which can 
be read by a computer, on a computer readable recording medium. The 
computer readable recording medium includes any medium on which 
computer readable data can be stored. 

The computer readable recording media includes storage media such as 
magnetic storage media (e.g., ROM's, floppy disks, hard disks, etc.), optically 
readable media (e.g., CD-ROMs, DVDs, etc.) and carrier waves (e.g., 
transmissions over the Internet). Also, the computer readable recording media 
can be scattered on computer systems connected through a network and can 
store and execute computer readable code in a distributed mode. 

As described above, according to the present invention, since 
information on the location and length of divided data is added to the divided 
RLP data set at the transmitting side, a lost part can be filled using the 
information on the location and length of divided data and then transmitted to 
the upper layer. 
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